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9AHAI 

XI &4= AHIpaUH 

[s*gsi a/die sal 

stsi ss- a^i <ys£i ant ^ej= eanis o)i?ufe la xhssi & 4=011 psd lets m 

teP. AHIPB) HH3IAI §011 £S8 US 3XIS S8H 6! SHI 2£8 2JgJ ft PJSAI3I 

31 ?l§DA)te AHIPSL) AHS°I &40) 3)^Sf SI <st 0\Ot &P. Allan HH 31X12) XII 5 0)1 PS ^ 

¥0IP 3IXH3) X)4^ A)S@P. 01 AUP&) XHS2I S3 &4-te 1MHzO)|AH sfSSItS CD 5!I^2S 9- 
102) US 3)5!P. AHIPS) XHS g Ste i?I S?3| SteES XI&AI3I0 SS! S4 StOI 3-5S XI 
g)i 4= SIP. HSU. 0ia|3hXI OlI^AI XHS2) &S £?3| SSI A)gtf 3¥2| agESAHte 01 
0H = A| XHS3) HIJQ^ XtSOIIAH SteSHSCH still 3 31 3> £Pte 3J0IP. 01 Pit XHSte ESt 
SOI SgSIW, S3 SIS HH3IXI LH 0)1 AH 2)^S °!tt DEI^ 4= SIP. 

S Sfg2| =5)2 x] S2 4K»» 3fe AIIPSi XDS« fll^SKM, S if 3 21 AilP^i XISS BJS8))= 
Aiipai HH3IXI gO)l SDS S3 SlSS SS tJS 3£0I 2^25 e!U ft! &JgP3)| Pte SOIP. 
S iiS if 53 ^ 2aS( foamed metal oxide)!!) ££!3)^ XHSS 0l¥O)Xlte X) S3 S4=2| 

aiipqi xhsosi ae* soip. gss ^ aass n ejx)3) &,^es §3)i« isb §s(*£) 

MCcel I) Ete 31S(Sl£)ES 0l¥O)S! Lfl¥ ?2E* 3>te 3^ &9gS imp. 3 ft! ^(cell) 
Ete 3)§2| 5fS S 9 All A) 0)1 A) Lfl? ^52)2 &P. 

a)g)38)3|Ste, VS. 2S)g g)X)fe ef 15 Bf/ fl 01^21 SS3S 3)X|U|, 3^ <iHISSA)te 

^¥0Ih 2S)SOI b)ifS5)P. £S3)^ AHSSAHte 800-1 100TC 0)1 AH iS3)^Sh ^£13) 
d)^SS)P. 

S tti2| AHlpa) XHSte IMHzOIIAH =SStS 01. 6 S4=B S?te A)IP°i 12 X HS 

S AHIS§)teQI A)SS 4= 21P. 

m »ga ^ £ 3 =b yg§3) 3)fe XHSS OI¥0)Xlte AHIpej XHSOSI SSI SOIP. ^5 

<yag gjx)2i hi^hs 33ii« ssst §s a j Efe 3ig2s son gip. ^ ft m Efe 3i 
501 sta ?n ld " &s ;?5a)3 §)cn, oiaist ui¥ Sfe ^ass s^ii 

<yasoian2 sip. oiaist <yaiss s^3°s i5-5om-/g°i ^s bi±ts3» 3ixi 

= a oi b)g2i§)P. 

^5 3^ <yS)S2) XHI5 SSS 0)£)3)XI3) SIP. 3 § tt3)XI gfSS Ultrafine Particles(S a 
P ohE £!iSA), 1963)011 'MS SOflAH S2| SSHOII °)Sh SOIAHI 2SS(UI traf ine Metal 
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Oxides by Decomposition of salts in a Flame)'OIE1S X1lg2| S4l(Walsh)2| SS, Oltrg^ ^^\ 
X1I3.161.468S Si § HI 3, 172.753S0II 3IXH2I01 SIQ-. ia l¥0|O1°| XII S gfgS SIIOIS AIOISI 
£|(Renato Ciminel I i )2| Sf¥l SS '§2*121 §1 ^8H g§0ll 21 Q- Al (N0 3 ) 3 ■ 9H 2 0S¥EH 1¥ 

0IU°| (Synthesis of Alumina from Al (N0 3 ) 3 ■ 9H 2 0 by the Evaporative Decomposition of 

solution Process) '[1983a 123, Biiumot?. suwaiei nioi3, eosidioioi ^sawa 

(Pennsylvania State University. University Park. PA, December 1983] CHI 3IXH2ICH 9XQ . lii g 
^ Sag2| A1IS11 XII 5 gtSS OIIAI^AII*^ ifif(Waltham) £XH2| 3HSS 3*211 01 S (Cabot 
Corporation)"!! ga@ 1988£ 31 71011 SSSCH §AI 3UH#°! 1S2I SS 'teS ±£03 g^ 
Mi 1SX1I 3! 3 HIS (High Surface Area Metal Oxide Foams and Method of Producing the 
Same)'2| 22SB(Jordan)S2| Ql&s^ ^81 SS X1I164.555S0II 3IXH2I01 SIP-. &3| 631X1 ggf 
S S All AH Oil SS 31* PJS&Q. 

□ ISS^ ^81 SS! XII 07/1 64, 555S Oil 3IXIS 13 g^ Sag2| HIS giSOll (USB, g8H£ g 
geij as irEiePI 28 °J 2 SI Oil LH XI a £S 31ri^aS agSCI. §2»S fePI 31:S0II 2I8H 
g^sfsjas OlAllsr gfSS a?aa 31^21 2S °J 2 §§ 0IIOHXIS B8H sa«S QH¥ 11 = 311 
^¥£13 311SC1. 0IS31I S£S SSS §18101 Sag 2JX1S 58H3S §£1 S4gg 

a. mi a»2i m¥s atsjss 33iia aae is a as 3ig°s ^, mi 

3|g21 SSfS S 3 All AH Si ^818^21 S?I0I|AH 15 ?££Ka SfCI. S illli as gxi 

s on¥ 5 disB^ig SiSCI. 

ch^ :?xii*ias isixib, £S 5B321 3^ sag la sxia xnssis &pi sgg US Si 

22 Si Oil OH XI 2| 31:SS £8H£! g^g g^S fe¥A|3|3, 0I0HAH 011*311 S£S g SS0I H4, 
15 SI 3^ Sag EiXIS 22SH (tpiXI 22S 31:S gOIIAH 6PI g SSS ??XIAPIS B31IS 01 
¥CHSC1. &3I agg 2=3I¥EH S¥I1 S^SI 3^5! 31101 fi^SCI. 0121 SS S^Si 3HS 
BX) g°«g US 2| S¥ 31^21 S3IAI3I22, g^*1*! g?l S6HAH H Jii Sf3|| Bg3, SSI 
3S31^212| £31 ^a »0IS 3311 SN=2^M1 SSI 4= 2iC|. 

bhaa|& ^A| EHgfOII/d, S2°-!iS 2^ SI 2S 3I^£ g«s^o S s^AIUHSMI 0IA1I 

Si5 SSAI1J 4= SICK S^S g^5«0l filial ^ ^i, 1 (coherent stream) Sfe S SS^AH 

22^ 3^011 ^§JS 3¥. 3^21 22aB^2h y#0ll 2|8H S^g g35«S QIAHI gfSS 

ao-. a^2i sEfe sai^oh oiaoii 2isn a^a 4 2Jfe 3i^fe ^^g gs^2i ^ei aiboii 

AH ^01£ am 0.22J SfeO-. 5PI ^AiOIIOIIAH, 22^ 3^te 2!S 3^S g3| £fc tfi- 

1^ StfgS 24:AliJ°£«1 a^trCK 5301 22 ^25 ?gJi CtH 3^21 SEfe lid §J 

X\J\ 1S@ ?2| 3f^2| §1 SE, ^ SS SS^ 40121 ggg KOI Si £8H@ ¥21 

3^21 SE3^ ^jCHE 400' K3 r £1311 5|3I ?l6HAHfe 3CHE 700° KOI CM Of SI CI . S&S, S^g, g 
SIS SI 3|Ef ^311 3l4=i55liab 3^gS HSWfc gS m ££b 11 SDH Oil SBJUHS SflHSCf. 

siisoi Aisi s?, §5!<e2i e^¥ss 9^ oisecife s& «»e sehoich 

HQ. ^31 S^CIIfe Sig «3 gOIIAH 321 ¥3|g §5!j°S¥EI dHH 4= 2ife tf*0lte. 
ElElfe, Xl = 3s §31 as g°J2| 59BO. S ^&H SS0IIAH 'gaj'S B±ga|. 

si *aan 2¥ asset. 

gHS3|2| tHLH¥0IIAH 5¥S ¥011, 22S2I M¥ 3|>;2I S^g gfSSJ ^SSS ? &S3|2| 

gtf¥i SHISCK fiQ S BS¥0l|AH, 3IEI SDH §21 SOI S1612, Sg SHI g g8H 31^31 
3|5hS0ll 0251 ISBfe §Si gOI S^SCI. §¥ 31^21 3S3I, gig 221 22S 3|^2|2| 3 

^ei Sif, Si 31^21 gg5i|e}2| BBIS ^Ete g¥S gfg2| 3^ 311011 31 01 SDK 
2S IS g^g S^2Ng ^gJSPI SOU 28 31^011 3IS|fe 5! 01 blif 518101. gfgOl SSS ¥ 
Oil 31^011 3HXIfe SS SOIILHXIS gj»2| SE« S^SI &^AI9lfeC|l IS S2H510IXI SSIOI. 
S^g S^^OI SSS SS8122 2g g? 3^e SS0I §¥813101, 3^g §3^01 M 

XII « gi^Sia 2S 5¥ 31i S0II <£^D\ §¥813101, Sfe sf^2| 101 2I¥ g3SSS¥E1 B 

g ¥?ioii aaab e^gs is dmsjsui ssioi. &pi e^oiiAH, yg3i2i sig¥oiiAH g^g 

g^QiiS S^APPI 2011 as 101 31^S ^¥APISC1l ¥312101 gJXIgHI SIS! ^Si 

gfedioiife fes sa3i s^i aoioi. 

19 sag gxpi lasoi, a xi si ^¥ 31^21 sas ^2 axiss s4=sioi. safe gai 
as ^xn« §318101 3^si y^u, ^?is 11 aaAisasw ah ah si 4= 2201. a 
xiss oian 9311s 3 a sxna a3iAmasMi «§ 31s sei gjxi2i sas spw 01^21 
§9 sas sxiAia 4 siP. ^ae sas azfAia ¥. sxia oiapi a^ Aioigsa 
as Sana 49as S4=» 4 syci. 

IB gxpi si4=a?ig an, sxieoiife ^§=21 hi^§h gg sssphu. as 4-a sags 
ass- 4= siaoi, as gjxigs ¥?2iss mii^2s s 3^ sags ^sacn sick eixi 
is gs sags 9S8i SSAPP101, St g^ sag&g aaAPPi ?isioi siiAia 4 2i 
oi. oi2Hgi siis ss3iioii gxis 2§§(s)g, s§fe i g as as sta^m as a 21 21 a 
sas sir 4 sip. 

3H3H2I 15 gJXI 33IS 0.10I3S as 30DI3S §£2| 33IS 311 4- SiP. 0IS 3^ Sag 
gJXIS e dlS£51g 31X101, 91^o S g^j| S ggsr g sfe 3|gaS 0|¥CHXI sip. ^ 

¥ms 50g^se sas gfs 4= siaoi. s^siass ef ioo-20os^ssoici. 3ig as ^21 

SS^IB 33IS 0.10I3S0IXIB, 0.01-2.0OI35 g?ll 4= 2J.C1. SS^SJ SX1S &PI21 aS 
iiS KOI 5§1 S0IO1. 4:4^2| la SXISS 13H2| gg ^(sphere)S S 31 4=a SiP. s 

disa^s Sis s ig2i 1a axis ^oh xixixii. g&a gsxi si sioixhs asti as sa 

Oil ^§81311 Algg 4= SICK 

S 1§2| AIIEieiXH XliaOII Alga 4 SJS i^3ls XHSS 4!EI3II0IS. SSIE^IOIS »2J. XI 
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soiiah i^^s iisn, a y ^sisai y apsnioissi as a siifg g &3ixi oi&s 

SSfSIXIB, OIS SlifSSB AllSiate 2S PUP. 5£31g AHSte 800-1100°CO)|AH iSi 4= St 

te ^ai ei aoi ufg?!5m. 

te a§2| A11P9j AHSte 3^ 6121S 1-50gg%21 £S 31g MS. 50-99gi?%S 9 SlfSOIP. te 
ag2| AHP°i AHSte 01P31XI gfgES AHI3E11 4= SICK iK25, Si? iS^f^ AHSte a it 

r^ <yas team etfsm, 2CH5! ssis zia ^ias 3ig xnpsm, oichah oi» £ 

SAI3I gIS LH¥ 3|gS Site XI a ^EXIIS Switch 01 All £19i XH s fe D\mgO\3. £ 

S1D1 XH SS£f4=« 3>teP. 

^XIIRog aSIXIB, te ag°| A1l£191 AHSte 8011 g8HS M£|LH|y ill aS 3 If All 21, 
^5 R^r 6111 M^I tea 4:£!31g AHSB SHS1I1, OIOUH 25AI31 2-4g 

if%2| ItfAIIS Sf£?81te X1^ #g teas Ulit * S!P. £016! te¥ 215 Sii POIOUH & 

m ssgm. xhsoiiah 3iaAi3i ssahi« aosih, s^siss 85o°c 01&21 gs, ^ ahip&i ah 

SB 5SA|3I3|0|| Ste§1 SES 3iaA|UESM XiaSAia 4 SIP. 

te as 21 Aii£isi ahsb mzmm cis g}s°sAHfc, mm ±s3ig ahs, as 3^ 6ms mm 

a ^gg 3 if All* StfSlte SHi g^SIH, 2CH6! ailS ?S ^2 4S(plaster of mold)31 
US 4S0II ¥01AH □£! ^SAlia A1l£81te gfgOl SIP. 01 igf 4SUI0IIAH 2j5AI3IH, ^01 
51 01 2E ^SfllS 4S°S¥EH te£l31 5SAI3IB, LH¥ aiS 3|gS 3fte 3ia A1IP9> 
API IggCI. 

te as°i aii £191 M s m misife ah 3 21 sss tea 4&3ig ahs, as 6i sis a eon 
gsHS onaaas2:62i as Rirei a if ah °i mmmm ^ispi 3igs as pois ssh asAi 

go SAM 3&! ^2X11 M £8 Site gfgOIQ. 

All 4 gfgte gi 5£31g ADS, a£ 3^ 6111S a ItfAIIP §ti§ 31fi@ P0I0II 42JAIS 
2£« 3&! ^5X1lfi £l!81te gJSOIP. 

^a&i sen, a^ Ete amis £S2i as 3IP 2§ ^IsS AlgSIOI 3&1 Alipei ^iXII 

5 Sit 4= S12D1, 01 All £19J ^£^1= ^^Al 311^013, XI ^51 3HID1, ait 
6H1SS MSffOII HIP 5^ S^2S £!8H LH¥ gQIgj »S81fe AIIP&I ^ZMS 

m&m soip. 

&^lt1 gfaCHI ail 6fA1IS1 ggg CISS. CI. UCH£I(W.D. Kingery)2| g& 1 AHP9JAH ME 
(Introduction to Ceramics)' £B, 33-7 1 HI 01 XI [g SP eHE 6ir6(John Wiley & Sosn)A1, 1960] 
Oil :|AH£I01 SiP. 

BS Sfe PS A1IP9I DH3IXIS A1I5SPI ?I5HAH 3&! ^^XIIS SSSIfe §1 IfSS, 5131 ^AIOII 
1-4011 31 AH£! aiOIS Efe £fP »S||0IEg(doctor blade process)°S SSS1 3&! AI0IMS 

AUSIfe 310IP. 4SS ^61 Ail 61X11 g§S ?IS°S 30-95ggf%2| AHS, 10-90gif% 

21 a£ t*mm, 2-30gg%2l a^AII, 2-30gg%2| ^I^AII, 15-70S8X2| SI, 0.1-2%2| sa 

A1IB S&Am°SM1 A1I5S1P. as 3^ 6H1SS 514:A|5i SS^IS 15-50rf/oSS W*fc 

3S0I H1if2i5lXIB, LN¥ as ?2 LH CM! SIfe m\ 215HS SE3J1XI 5ldbAI31AHfe B@P. 

S£iuiy as, saaia ¥aa a ipdhioiip Baaioisa as m& 4=xife 4=xi« as* 4 

S(S^ Ag HHifSS a^jSISPI ?|6HAH ItfAIISA-l Algl 4= SIP. P^l SSaiOlM ^ ¥l'ff! 

i saaioisfe i^og ?i^AiisAi aissp. g¥2H, E£iss£ one, chi&s §! oil a oil a 

5HIS iS gAIIS AlgS 4 SIP. OlSti;!), S4:ffll0IM CHI ^ Ell =1 §g 4g g2| Si Siii 
M^AISIfe M 61 AIIS AH Alga 4 SIP. StfS Sfe^SS gi Sl'il 2SAI9IXI ?JS^ 8131 
?I6HAH 5Sg21 ^fS^ei 5jlfS1 a(nill) 0H§S AlgSIOI Si a S3|gOIIAH SSISP. SaS 
a S3I0IIAH gAII gJ g 61 All 21 SHAI31 Jll^SI 8JX1« ¥42, OICHAH S if All 21 314:A1I« S31AI3I 

n, 3ii^6iiah as igf Aii^sife aoi aei^oip. oioiah, ^chsi ins s^^°s as ¥M 

« 511 4= Site 4BS REH «aiO|Eg Ete 3HOHS 3ggS AlgelW XIXI ?5 

in ^oii easi uses siai^jp. xixi ^nim aiois Ete as, Diaatmyiar) Ete 

M £1011 4: Ell S If Ete ^£I&0I i 4 S!P. 

ngj Aioiste asAm m, ^3i gs« 3ixhah ahipsi hh^ixis assitecu Aigsp. 0121 as 

¥31 gSOIIAH Sf^ gJ3S AlgSIOI EA1I SISB e.ii«5lte Eh 311 , 3^ gJ3S SS(punchin 

g)81H S5H S3! S51AI3lte B31I, Si ^5x11 LflOII B1EA1I POIS tiHxIS 

S!S Site B31I, 3£! AIOISS 2ISAI31 U1^5|S1 ^?5x1ia SSSIte B 311 31 SUSP. 3^51 aa 
te ?I3^ Ete 3^ 3IAH teas §f^» 4 SIP. H&! ^SAIIte 5SAI3I31P EA1I i@i S^SI 
teCHI AlgS 3^21011 P£1 g3|2| gg te?l3|0IIAHP Sig te?l3|0IIAH 6SM2!C1. 011301, SIS 

6 te?l3lte S£IE@! Ete g^SIS Alga [fH 6iS1fi SXI813I ?|SH S2S1P. 

SI £fe REH SaiOISOII °l oH US EIIOISM ¥61 AIISifESMI AIIPOIS BEte a a Oil CUS1 CH 
^ CH ^AHISI aSS te SAHIAHOII §25 eigPOl Site Oltfgs? ^81 A1I2,966,719S , g All 
3, 698,923s SJ g A1I3,998,917S0II 3IAH3CH SIP. 

te a?3S SCH 01IAIS13I ?|8HAH 8131 aAlOIISS AllgSISlP. 3£HP, 01 aA|01ISS BXI te aS 
S G1IAI813I ?IS1 310101, S¥Ste ^S1S^2| g?|0||AH 31^ te ttS2| S¥l» A1I&813I ?IS1 

5!oi oias aoioi sip. 

S13I All gfgg AlgSIOI 8131 aA|0j|2| gfgOII HP XHISel AHP9jAHS te^SISIP. 

^61^4- 

All P 9i AHS2I ^51^4= m%E ASTMAIS gfS All D 150-81 SOU PP S81S1P. SIRS 5SAH2I gf 
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S90II i^bUJOf? U £Si 5¥AI0) 5XH 0IM4tS! 93AKESL lnc.)S¥Ed ^gJih S-fS sir 
HI ffllOI^SS A)g8)01 ESAI31 120'CCHIAH 15S9 gSIAI^Cf. 3Hffl)AI94:2) 92!!= 3S_t!5 2 
gJ2| as IlSSxia ?>S #3!^ 313)E if nm (Hewlett Packard Company)A) AHI§9 gjuiai £ 
331 HP4192AS AUg §1- 01 §138)210. *§8)3I SOII 3|XH 5HIHA|g^ff SIS Oil £5H, 2¥ 5HHH 
Aie^tedge capaci tance)fe ASTMSBOII 3IXD8 5AH0II SMM SSSHaa. 

gg as 

gg iJEfe ASTMAIS X1IC158-84S01I 3IXH9 b)2) SOI 3g II SEl UtrESAM *38)SC-). 

sE 

439 A||£)91XH°I 3)AI HE, HE 3)A| OIEfe ASTMAIS S3 X1IC373-72SS S8)KC). 

6! AIM 1 

HIS 9<£ P-941SI #£| 5Si 0|llg!!E^ gfEIEOI 5XH S3 52H£<* 0)9 atHIOI 3)IOIS(Peinco 
Products of Mobay Chemical Co.)A)£¥EH ?5I2D. SEI ±±5!S 3.3SSX2I CaO, 16.1%2| MgO, 
19.6%2| Al 2 0 3 S! 61S^X2| Si0 2 S ^3301 SICK S£l 55!§ 90)8)01 S3 &I30I CH§f 2.7/^3) 

emi siack &ts 9¥oiu s^s ouai^ahi*^ ^aiaisi 4:XH shss 3saioi9A)S¥Ei ?s(a 
a. 

if 2 if¥0IU 5 = 9(Jordan) §011 SI SH 198813 3ffl 7i!X)£ §8!92 §S SfEBCH §A| 

31l¥f = 9 gS '3 593 s^i 9fi8 IfSxIl ai 3 X1I5 if S (High Surface Area Metal 

Oxide Foams and Method of Producing the Same)'2J OISs^ 89 Xil 164, 555s Oil 3IXH9 SfS 

1 A)§8)01 X1I58)&1C). Hg 3)4:2) Sf¥QIU S»°) S^SOI 9§3|LH0U X1lf?8)fe AI98 
37. 5msec S° 01, 9S3I LH°| §2 S£!= 1750"C Ol&OiaC). A)g9 9§3| §EH9 33I 5 = 9 
§3 Olife^ ^81 SSHI ^AIOII 1-40)1 AH A)SH2i9 9S3I2) SSS AlgSiaCL 01 9§3lfe 
s^Sfe 3)1101, S5!j ^oj ^egoi £!3|3)l 9C). [C)B)AH, BU)S £§3 41 

2s 3)^2) a»2)£i aess yg3i« sasoii tcia) a ataxia. U J§¥3 ssfe 77 

• K2) 0.13I90IIAH 4ti(i 1g£f §4: S^ifS 33S°£MI S381SC.). SOI 5! Srii if^aiU S 
IfS 20m'/g21 S93S 3)1101, X-9 9930II 2ISH *39 d)0)l °I8)9 ?5 a-Sf¥0|L)2) Dig 
°l y-^¥D|L)S ^39 0) SiCK 

EII0I5 Sli ?I8HAH, Oilbl giHSI P-941 55! SSf 270g2) iT¥DIU 30gS Sa|g 

SS 0II& 115g, OfieS 111g <M tt^XHXI? UI2)a £11) ¥113 3)|0l^(Witco Chemjcal Co.)A)°l 
WITCAMINE PA-78B°i ^ojft^m 0.8gS &^5)b SB §0H gOIIAH Si ^0)1 2|6H S&AISO. 16 
AI2} SPi Si *0)l, 0I2£I? ^!S¥OI>i ±XH S^S (Monsanto Co.)A)2) BUTVAR ® B79 1 

SfXHI 30. 5g, S<ySA)°l SANTICIZER® 1609 1\±M 18. Og, % S^EIS? aiHH£l 4:XH SUS 3)0) 
d)01E(Union Carbide Corporat ion)A)°l UCON 2000 ® 3)4:SI 1.2gS SBI E5! ^51) Sf¥QIU S 
U-SCHI S3)S)I2, 16AI^ S9 CH M aHAI^Q. iDI°JS ^A) ^ilS 3! 0Hl£¥a SEIAI3IH, 
0101 AH £!g eOllAH &3IAISAH feOI XHSS¥EH US 3IS1 SI3H8)aO. 

«¥3i!E(Brookfield) §E3||M 20RPM, i5!S^ 621S A)S8)01 ^§St gEfe 13,000cps0iaO. 
0IO1AH, ii&m a LHldP) 1.016mra(0.0402JXI)2l REH SaiOIES A)S8)01 S El Oil ^ Ell = 9X11 Ell 01 
H^MAH SS8)atC). H£! gioiES) *£l¥fe 259 EIIOIE* SS8101 Z\%0\ 12.7^(1/29X1)9 
iSf 9S2JC). 01 99 m 33H« 60°C, 3000psi (20MPa)2| gf^OIIAH SISAiaE). 01 3*18 g 

3|g 920'COIIAH ^SAiaC). 0IS°l S^S 8)31 SOU DEHsKC). 

^AiOll 2 

ttS &¥D|L) dIStS 55 tf¥0IU« A)S& afS X1l2l8)2fe ^312) SS B o l g°S Q5g 

AHI£)Si X1l58)atC). 0C)£)AH, ^ Al 041 1011 AH A)S9 221 gfBES Ell 01 ii Sl§ $ilS 

HI58)aC) ii ^ sOIIAH Mb| S±H& P-941 270g, E!^d)L|0)? Ii|*b)9 4: AH & h 30)(Alcoa 

Co)Al AHIS 55 A152 Sf¥0|U gl 30g, S£| S g S oj|eh 1 17g, CHI9S 107g, NCON 2000 ® 3)4X11 
1 62g a! ¥r¥AHX|^ UI2)3 4:XH ¥|§2 3H0li K (Wi tco Chemical Co.)A)2| WITCO 934 31l9ffaX1l 
0 9gS mm S&AI^CK SEfe 2700cpsHQ. SJ3 12.7mm( 1/29 XI )9 99 33HS ^312) 

SOI 5|gAI3l3 920°C S3| SOIIAH 4:^AI^C). 01 ±g Alia)a| XHS2I S^S 
UEHdO. 
^AIM 3 

AHI£)91 HHlfSOl ^AIM 10IIAH A)S@ SfS ^¥0|L)°| 2UH9 20gg?%°l ^5 ^¥0|US &S813 
3* 99S 980°C OI^BI HSOIIAH i^AI9 X1l2l8)I)fc ^AIOII 121 »B25 99 AllS X1I5 

8)aC). AHISiej XHS2I g£E 8)31 5M U&Wia. 

^AIM 4 

AHIEJ-ei XHSfe g5 ^¥D|L) 20gg%S A)g8)01 ^AIM 32) SS S32S X1l58)aC). 9£) 

L) , A)g9 ^£1 55JS X1I58)2LE01, 1.4gg%°l PbO, 41 .3Sg%°| Si0 2 , 11.1gg%°l MgO, 

3.4gif%2| CaO, 27.0gg%°l B 2 0 3 % 13.5gg%°l Al 2 0 3 S S«8)aE01, 0I3SB 2 0 3 2| S3)S 96H 
^ Al Oil 30)1 A)S9 Sai 55!Sa yS SEOIIAH 5S3)fe8)StC). 9CH9 AH12J9) XHS2I iSS 8) 
31 5011 UEWQ. 
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[S] 





1 , , . 
j 1 




•*UH 3 ! 


llj 4 




4.5 


6.Z 








0.0020 


0.0012 


0.0024 


0.0004 


fx. 
MPa 


127+28 




8.9+1.3 
63+9 


18.7±4.5 
133±32 


7}X\ "is. g/cra" 


2.50 


2.80 


2.53 


2.11 


<g_3. "ji. g/cra 3 


2.50 


2.80 


1.76 


2.11 


7V^1 cf^L£(%) 




0 


30.4 





50)1 UEfy ^AlOjl 121 221 Q|0|Eh°l S21£¥EI. AHI£^ IDS §011 ^it &¥DIU S^S AlgSI 

s bias as ^fomyi sssfe Aiia^ jhssi &4^a a fe f s £K>s 5>fe ah 

SJ-ei XH£« lit 4= 2188 ST 4= 21a. 

^ ai on 3S Aiiahsj eon u? as »s »*oma spu^is 3^°j 3m s^s aoi a 

te ?£fll« «£8H2, 0|£¥E1 H S3 4H»S 3^ A1ia&! XH£« X1l£8lte §°J iJSSXI BtS 
XHS^ Sag! ^ 4= 21CL 

nau, ^ ai oil 4fe *a 3ii(matrix)oi hsoiiah ±m\^w §?, s^oms og Msm 
nas 31^21 a& Aiiajai ug§ as» 4= 2ise eoi^n sick ^aiwi 4oiiah, B 2 o 3 te sai 
s^soii §31901 xns2i is s£i yea. 

AJia-ej MS §M ffi S¥DIU SSS A|gSF2 g© fli SEI2I 313113 SEMD CH 331U dl 
*S 31 311 2! 3E» £te Aiiaei XHS8 X1I£» 4= 21SS CII0|E|£¥£1 & 4= 2ia. 3 

aU, S^OIU S£ AIIEfei XHS2I 313)13 g}£fe S£ bl^ii & h ¥Dia A1ia&! IHS2I 

313115! SESO Q sm. 

^ l h SS ^3 ^A| EHgfOII ShSH iggaSJAiet, S □ EH&°£ X1IS1BXI Sfoffl, s ifg 

21 a^oiu s?is¥eh saoiyoi atoi gtansouji sqe esa 4=§oi ^i-sh s l 4= 2iss i h oi 
ot ea. 

(57) 8*21 && 
SJ^S 1 

ifs <yaea xhss oi^oixite ah&sj ihs. 

s^s 2 

XII 1 90II 2101 AH, ££31^ XHS3) 800' -1100X59 SE0IIAH Sdl£J 21 SI 

te Alia^! XHS. 

3 

XII 1 90II 210)A|, i^3lfe XHS3) ^EJIOIM. £S^I31I0|E ¥?£l, 800-1100'C2| SEOII/d 
3fe& tffflfi, y ySi % y ^£l31IO|eS 5 II (HI AH £!^S S&gEl ^§25 

SH= xiiaei XHS. 
S^S 4 

xii 1 son siCHAH , ats <ysisoi ismvg 01&21 ss^s 3S ^g°s sfe Aiiaei xo 
e. 

5 

xn 1 soil si oi ah, ti 3^ <yasoi s^oIh ^aeei as site Aiiaei x«s. 

6 

xii 1 son 21 oh ah, ars 3^ <yasoi s^s as »¥oife ^asei 5§ =§25 site xnaei 

XHS. 

s^s 7 

mz ^asa i^3i^ xhss oi^oixite hsj ^ai. 

S^S 8 

XII 7 SOU 2101 Ai, ££3fs XHS3F 800-1100lC°l SE0IIA1 ^£121 ^§25 Site 

3g! ^iii 
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m 7 soil 9io\M, xhs^i &&mm. es^aisiioie sai, aoo-1 ioo°c°i seoiiah is 

pf^ef #ss, y tfss a y ^aisioie^ ?asife 5 goiiAi ^eia a&sej as 

iWS 10 

HI 7 If Oil 2101AH, 15 3^ ^IfSOl 15nf/g 0I&2I S^S 5ffe 3§ IS°S Shir 3&! 

a. 

S^U 11 

hi 7 son si oi ah, as tfasoi as snpoih <yasej as ^§°s si^ ^£xii. 

8^8 12 

xii 7 soil 5K0U-1, as 3^ asso\ siis as &¥dih gstee- as isss sfe n&! ? 

5X11. 

13 

III 7 SOU SlCH/d, 11 01^21 I^IIIS CH »SSfte 21 Slfe 3£! 

S^S 14 

as <yaea is^i^ ihss oi?ouii= n\zm xns. 

S^S 15 

H1 148011 £101 AH, iglJUs IHS3f 800-1 100°C°I SEOUH ^g^lisBf °£|oi >jg s § o S § fe 
±S@ Aliaiai XHS. 

a^s 16 

H1 148 Oil 2i0UH, 4:S31s 4!£I3H0IS, ^£I91I0IS £E|. 800-1100°C°l SEOIIAH ±{j 

3ife& <ysig, y t±mm ^ y ^aisiioiMs ?aa^ 2 souh ti&js aseej as ^ses 
sife aii ah °! me. 

a?a 17 

»l 148011 2101AH, aS 3^ £9801 15m* /g 0I#2| 3S3S 3£fer aS Sfe Ail 

ai-ai XHS. 
a?s 18 

1148011 2101 AH, a£ ^SISOI aS &¥OIh ^SISSJ as ^§°S Slfe ±S9 Ail £1 °l 

JUS. 

S^S 19 

11 48 Oil 2101 AH, 15 tfSgOl SliS aS S?¥Ols #21821 aS ^§2£ 61fe 

A1l£|ei JHS. 
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(54) LOW-DIELECTRIC CONSTANT CERAMIC MATERIAL 

(57)Abstract: 

PURPOSE: To produce the subject material and to enable the high-speed transmission of signals which go into 
and out of integrated circuits housed in a ceramic package including this material by incorporating a foamed 
metal oxide and a sinterable material into the material. 

CONSTITUTION: This ceramic material contains the foamed metal oxide and the sinterable material. The 
foamed metal oxide particles internally contain hollow cells or gaps having thin boundary films. The combination 
of the walls and the cells or the gaps is described as an internally formed structure. The metal oxide having 
such internally formed structure is called the foamed metal oxide. Such foamed metal oxide has preferably a 
high specific surface area which is typically 15 to 50 m2/g. The sinterable material is a silicate, borosilicate 
glass, oxide sinterable at a low temp., and lead-contg. compds, such as lead oxide and lead silicate, etc., and is 
preferably the glass sinterable at 800 to 1100°C. 



